Abstract: Many nation states have endorsed and acted on the World
Introduction
Non-communicable diseases (NCDs), including cardiovascular and cerebrovascular disease, kill more people each year than all other causes combined [1] . The World Health Organization's (WHO) Global Action Plan for the prevention and control of NCDs [1] contains nine voluntary global prevention and reduction targets [1] . Two of the targets include a 30% reduction in salt intake and 25% reduction in raised blood pressure. These were set because of the known association between these risk factors and cardiovascular and cerebrovascular diseases, and other NCDs [2] . The Global Action Plan explicitly encourages collaborative partnerships between government, civil society and the private sector to achieve the targets by the year 2025.
Unfortunately, Australians are eating more salt than ever [3] . Almost one quarter of adults (23.1%) have high blood pressure and cardiovascular disease is Australia's most expensive disease group [3] . Adults consume an average of 9 g of salt per day-well above the WHO recommended daily intake of 5 g [4] . It is estimated that 75-80% of salt consumed is via "hidden salt" in processed foods [5] . These foods (Table 1 ) [6] include baked goods, cereal based products, processed meat, soup and sauces and may be prepared and consumed at home and/or sourced from quick service outlets and restaurants. Table 1 . Proportion of salt intake (%) from food groups using National Health Survey data 2014, adapted from [6] . Reproduced with permission from authors and organization.
Food Group % Contribution to Overall Dietary Salt (Sodium) for All Persons
Cereal-based products and dishes (all) 24 Reducing salt content in processed products is one of the most cost-effective preventative population health interventions [7] . Even modest reductions across the supply result in a substantial decrease in population intake and subsequently deliver health outcomes [8, 9] . However, influencing and implementing food reformulation strategies is not without difficulty [5, 10] . Consumer acceptance of reformulated products, manufacturing limitations, food safety, and quality and shelf-life trade-offs are all potential issues [10] [11] [12] . Despite these challenges, salt levels can be reduced by approximately 40% in breads and 70% in processed meat products without affecting consumer acceptability [12] . In fact most challenges can be mitigated or resolved and hence food reformulation is increasingly being supported by governments, advocated by civil society and considered and implemented by food industry.
International Policy Context
Influenced by the Global Action Plan and mounting evidence and advocacy on the need for changes in the food environment, over 80 countries have adopted national salt reduction strategies [13] . Of these strategies, 71 either include or plan to include, programs that engage food industry to achieve salt reduction at a population level [13] . In terms of high and middle-income countries, the United Kingdom (UK) was one of the first to adopt a national salt reduction strategy predating the Global Action Plan. Their 2003 strategy included voluntary reduction targets applied to more than 80 food categories, public awareness campaigns and mandatory labelling of high salt foods [13] . Despite the voluntary nature food manufacturers did, and continue to participate, with several publically disclosing their commitment and achievements in salt reduction [14] [15] [16] [17] . The current targets are detailed within the Department of Health's "Public Health Responsibility Deal" [18] . Signatories to the "Deal" update their progress towards the targets on an online platform administered by Government [18] . Overall, in the last decade the UK has achieved a 15% reduction in population salt consumption [13] . Maintaining this progress requires ongoing monitoring, accountability and Governmental leadership [19] .
Argentina and South Africa have displayed significant leadership by implementing mandatory maximum salt levels on a range of staple foods [13] . Food manufacturers have time frames in which they are required to comply, or face sanctions. Additionally, legislation in Argentina is applicable to the hospitality sector by setting maximum salt content in meals supplied in quick service and restaurants [13] . Mandatory targets may seem heavy-handed given the success of the voluntary system in the UK, but there is some evidence that even within the British food industry mandatory targets are preferable as they level the playing field [20, 21] .
Australian Policy Context
Australia has an international commitment to address noncommunicable diseases in line with the Global Action Plan. In Australia, a national collaboration of public health experts has adapted the Global Action Plan and the associated targets for the Australian setting [3] . This equates to reducing the average population salt intake to 6 g, and the proportion of the population affected by high blood pressure to 16.1%, by the year 2025 [3] . From 2009 to 2014 the Australian Food and Health Dialogue (FHD) was in operation as a public-private partnership to improve healthy eating. Its stated goals were admirable but the mechanism for implementation and accountability was criticised as weak [22] [23] [24] .
Sodium (as a proxy for salt) was one of several reformulation action areas considered under the FHD [24] . Only 12 out of a possible 137 reformulation action areas had voluntary targets set for them over the duration of the FHD, nine of these regarding sodium [24] . While this indicates slow and disappointing progress in setting targets, it suggests that sodium reduction was a priority under the FHD. An evaluation of nine of the product groups (summarised in Table 2 [25] ) shows good progress on food reformulation and compliance with the maximum sodium levels. However, these voluntary targets have been criticised as unambitious and likely to result in only minor effects to population intake [23] . Due to a change in national governments, the FHD was inactive for a 1-2 years period [24] and re-emerged as the Healthy Food Partnership (The Partnership) in November 2015. The Partnership continues to support the voluntary front-of-pack labelling Health Star Rating scheme [24] and in 2016 appointed a food reformulation working group to review the existing targets and explore expansion of the voluntary targets (including sodium) to other food categories [26] . The Partnership website [26] states:
The Australian Government, food industry bodies and public health groups have agreed to cooperatively tackle obesity, encourage healthy eating and empower food manufacturers to make positive changes to their product portfolios.
Study Aim and Research Questions
At this mid-point between setting the Global Action Plan and the year 2025, it is timely to assess the adequacy of the Australian government's action on salt reduction and NCDs to date. Comprehensive accountability for nutrition action typically involves gathering information, monitoring and measuring financial or institutional performance against the mandatory or voluntary standards, and utilising this intelligence to improve performance [27] . Gathering information for this purpose can include a range of methods and analysis, including an investigation of food and beverage manufacturers' policies, practices and disclosure of their contributions to improving nutrition [28] .
In this study we sought to contribute to accountability and answer the research questions:
• Have Australia's largest food manufacturers made " . . . positive (nutrition) changes to their product portfolios" as disclosed in their public policies, priorities, and communications? • And, is salt reduction a priority for processed food manufacturers?
Materials and Methods
In order to answer the research questions, we critically appraised Australia's largest food manufacturer's public priorities and reported actions in relation to healthy eating and salt reduction in processed foods. A systematic search of grey literature published by food manufacturers was designed and conducted to appraise stated priorities and achievements. Grey literature (such website content, policies, media releases) from 2010 to 2017 was sought to coincide with the Global Action Plan, the FHD and the Partnership.
Search Strategy
The largest food manufacturers (as defined by the company's net profit in the 2015-2016 financial year) were identified via the Ibisworld "Australia's Top 100 Food and Drink Manufacturers" publication [29] . The list was appraised by the first and second authors to include Australian manufacturers of relevant products (i.e., processed foods described in Tables 1 and 2 ). Manufacturers that exclusively produced or processed alcoholic beverages, fresh meat/abattoirs, or fruit and vegetables, were excluded. Importers without Australian production capacity were also excluded as we prioritised Australian-made products to assess the Australian Government-led healthy eating agenda.
Each inclusion/exclusion decision was recorded. Discrepancies were discussed between the first two authors and resolved, recording the outcome. For example, one author may have located a manufacturer that produced well-known products in the Australian market, whereas the second author may have correctly identified that the company imports these goods. The final included list was checked by the third author.
After initial screening, the websites of included manufacturers were further investigated and searched for descriptions of the company's commitment or activities relevant to healthy eating and salt or sodium reduction. The search occurred February-May 2017. Where possible, within website search boxes were used, applying the following terms:
If the website did not have a search box function, the first and second authors manually reviewed the website home page and sub-pages including nutrition sections, corporate social responsibility sections, annual reports and media sections. The title of media releases, statements on the website, nutrition policies, corporate social responsibility plans or any other content that was returned in the search was reviewed. Based on the titles relevant grey literature were saved. The "about us" (or similar) section of each website was also downloaded, as was each manufacturers most recent annual report (2016) and/or corporate responsibility report (2016 or 2017) . Manufacturers that produced several brands were noted, and the branded website was also searched. For international companies, the Australian version of their site was searched.
Included manufacturers were contacted via email/online enquiry forms, to provide them with the opportunity to add additional published material. All grey literature were added to EndNote and used for content analysis.
Synthesis and Analysis
The included grey literature were read in full by the first author and the content for each manufacturer was manually inductively analysed, colour coding the literature. Evidence of food reformulation, participation in voluntary measures including the Health Star Rating and/or the Partnership, introduction of new healthier product lines and targets for reduced sodium content were recorded. Nutrition priorities such as action or policies that restrict marketing to children, support reductions in energy content, serving sizes, sugar and saturated/trans-fats and/or increased fibre, new healthier product lines, manufacturing of healthy nutritious foods and consumer information were also recorded. Other priorities were noted including local production, philanthropy, and environment as these themes often overlapped and were communicated alongside manufacturer's nutrition priorities.
The results were summarised in a table and audited by the second and third authors to triangulate the findings and resolve any discrepancies. The authors then focussed on the manufacturers where salt/sodium was included in their public communications and attempted to document the extent of the commitment, progress made and transparency in goals. Data immersion occurred by reading and re-reading the content, discussing emergent ideas and subsequently co-analysing and co-coding the data to agree on themes relevant to the research questions.
Results and Discussion
Thirty-three of Australia's 100 largest manufacturers make product lines of relevance to salt-reduction and therefore, were included in the study (Table 3) . One-hundred and forty three grey literature were reviewed to extract data on manufacturers, including website content, media releases, policies, annual reports and emails from company representatives.
This study found that over half (n = 17) of the 33 manufactures disclosed that they were reducing salt in at least some of their food products (see Table 3 ). All of the manufacturers provided some evidence of nutrition and healthy eating as a part of company's policies, protocols and priorities (see Table 4 ). Interestingly the content included in the inductive analysis suggested that most manufacturers also reported the environment and sustainability as a part of their priorities and this emergent theme will be briefly discussed further below (Section 3.3). Other priorities for manufacturers include quality control and food safety, community development and philanthropy, gender diversity and workplace culture, regulatory compliance, commitment to Australian made and local jobs, and expansion into Asia and abroad.
The main themes relevant to the research questions will be expanded on below and potential reasons for these findings will be discussed. The implications for policy and practice will also be considered.
Salt Reduction in Manufacturers' Product Portfolios
Manufacturer's policies and priorities on salt reduction could be categorized in three main ways: those with "no evidence", those with "some evidence" and those with "considerable evidence".
This study found that 16 out of 33 companies that produce processed foods in the Australian market that are considered significant sources of sodium, provide no evidence or documentation of reducing salt in their products (see Table 3 ). These manufacturers may be reducing salt and not disclose this, or may have no commitment to reformulation or salt reduction. Cheese, processed meat products such as hamburgers, pies and chicken nuggets, pasta and pasta sauces, crackers and snack foods had voluntary sodium reformulation targets during the FHD from 2010 to 2014 and the adoption and/or maintenance of these targets is not evident among these manufacturers' publically available documents. The Healthy Food Partnership has not yet endorsed the continuation or expansion of the targets although this was due February 2017 [30] . Technical, financial or consumer-based barriers may be real or perceived challenges to reformulation by these manufacturers [5, 10] .
Of the 17 manufacturers that disclosed some action on salt-reduction, by investigating the literature to identify the extent of the commitment, progress made and transparency in goals, it appears that most manufacturers had broad aspirations or achievements for their products (Table 3) . For example Coca-Cola Amatil report they " . . . reduced salt and sugar in key tomato products helping Australians eat healthier" [31] . Similar statements about tonnes of salt removed from the food supply, "reduced salt" product lines, and participation in front-of-pack labelling schemes imply that companies are aware of the high levels of population salt intake, the government-led agenda and/or the consumer demand for reduced salt and are therefore making positive changes to their portfolio. The scale and efficacy of these changes is unclear from the publically available literature.
Manufacturers such as Mondelez, Nestle and Unilever are among the largest multinational food companies in the world and they appear to be, in comparison to the rest of the sample, more transparent and provide considerable documentation of their achievements and aspirations for food reformulation. Both Mondelez and Unilever have corporate responsibility progress reports that describe their salt-reduction (and other) priorities, progress against targets and partnerships to help achieve the targets [32, 33] . Mondelez's 2015 report [32] notes the target of a 10% reduction across all product lines by 2020 and significant progress in food-reformulation in Latin American Oreo biscuits and Ritz crackers in the UK. Interestingly these are the regions where the company also participates in the Pan-American Sodium Consortium and the UK Responsibility Deal, suggesting public-private partnerships can trigger progress on healthier products. Oreo and Ritz biscuits are international products and those sold in Latin America and the UK respectively are lower in salt than in Australia. Mondelez states these reductions in these markets is a significant achievement [32] . This implies the reductions have been achieved without reducing consumer acceptability.
Nestle and Unilever state that they have adopted the WHO recommended upper intake level of 5 g salt per day and formulated their products to help consumers to not exceed this level [33, 34] . The Unilever website includes a table of their nutrition criteria for maximum level of salt in a range of product groups, a position statement on salt reduction and progress, by country, towards their 2020 target. In Australia 68% of products sold by Unilever meet levels to enable 5 g/daily [33] . These companies appear to undertake the research and development, partnership, and monitoring that enables reporting and food reformulation. There is evidence of the leadership from senior levels within the company of food reformulation and public accountability as demonstrated in the stated responsibilities expected of the Board of Directors [35] . These companies may offer a model for other manufacturers.
The results suggest that of 33 Australian food manufacturers included in this study approximately half document salt-reduction efforts in their publically available literature. Participation in government-led measures and/or salt reduction was outlined in greatest detail by the multi-national food companies. The efficacy and scale of the "positive (nutrition) changes" is unclear from the content included in this study and regular independent monitoring of food reformulation activities in Australia would be preferable.
Salt and Other Nutrition Priorities
There was documentation of nutrition activities and policies for all of the included manufacturers (see Table 4 ) but the scope, validity of claims and effect of these activities is unclear from the available literature. Several included manufacturers make nutritious foods consistent with national dietary guidelines including dairy, poultry and cereals. It was common to find grey literature that educated the consumer about the nutritional benefits of products and/or how to interpret food labels using nutrition information panels, daily intake guides and the Health Star Rating system. George Weston Foods, for example, reports in their corporate responsibility document that they are a member of the GoScan "app" program. On their Tip Top (bread manufacturer) website [36], the frequently asked questions section provides information on ingredients, the benefits of fibre and the function of salt as an ingredient in bread. Several manufacturers employed dietitians to blog, provide recipes and information.
Some manufacturers (see Table 4 ) also described reformulating foods to reduce saturated and trans fats, sugar, energy and increase fibre and protein. Snack food companies also disclosed their compliance with responsible marketing to children initiatives [37, 38] and several mentioned compliance with school canteen guidelines [39, 40] . In comparison to other risk-associated macro or micro-nutrients, salt received no more or less attention.
It is commonly understood that websites and public documents are designed to create brand loyalty and provide consumers and investors with information. Therefore enabling consumers to " . . . access trusted product information" [41] to benefit their nutrition and health, is not out of the ordinary. However, it also reinforces the common expectation of individual responsibility for dietary choices and behavior, and could be considered as a way to distance corporations from responsibility for the nutrition of their food products.
In answer the first research question, it is unclear from industry's public priorities and policies if " . . . positive (nutrition) changes to . . . product portfolios" are comprehensively occurring in the Australian food supply, despite the reported nutrition activities. Therefore, it is also uncertain if the Partnership is achieving its goals after 18 months of work. In answer to the second research question, salt reduction appears to be one of several nutrition and healthy-eating priorities for most processed food manufacturers. It is encouraging that half of the sample report some activity to reduce salt and now more can be done to comprehensively reduce population sodium consumption.
Manufacturers Responsibilities
The inductive analysis suggests that some, mainly the large and multinational companies disclose three, four or five "responsibilities" that they implement and aspire to [31, 40, 41] . Community and philanthropy is typically one, the environment is another and healthier and higher quality products for consumers is often the third. These triple-bottom line principles appear well enshrined in the corporate culture of large multinational food manufacturers, although evidence of food companies not behaving responsibly also exists [42] . 
Freedom Foods Group
Provides consumers with information on allergens and food composition in their products. In addition, sections on body mass index and weight management, nutrition and cardiovascular health and mental health. 
Mondelez Australia
The "Call for Wellbeing" report includes their targets for increasing whole grain content, reducing portion sizes, reducing saturated fat content and displaying front of pack labelling, and progress against these targets The environment was a common publically articulated priority by manufacturers in this sample. The Australian Packaging Covenant [43] , and compliance with waste, water and pollution standards were often reported. So called "greenwashing" has been identified in food [44] and other companies but innovation to benefit the environment by the private sector also occurs. McCain foods, which reports no action on salt and provided limited evidence of nutrition policies, stipulates that they " . . . regard compliance with the law as a minimum standard to be achieved. Our aim is to continuously improve our environmental performance . . . " [45] . To deliver on this they describe measuring their current impacts, setting environmental targets for improvement and monitoring progress against these targets. This company and several others [46] [47] [48] [49] [50] [51] [52] [53] are making contributions to planetary health (or at least report that they are) and this could be coupled with human health in order to increase manufacturer's action in line with the healthy eating agenda.
Implications
This study found Australia's food manufacturers, with few exceptions, do not appear to be making significant "positive (nutrition) changes" to their product portfolios, although half document at least some salt-reduction activities. In light of the increasing rates of hypertension [3] and population salt consumption [4] , more could be done.
In terms of the policy ramifications, the Australian Government's Healthy Food Partnership has the opportunity to endorse the continuation of voluntary targets for food reformulation, set time frames, expand the included products and settings (retail, quick-service, and restaurants) and transparently monitor and report on progress. At this mid-point between the WHO Global Action Plan and the 2025 salt reduction target, there is significant opportunity for Australia to achieve what the UK Responsibility Deal and the Pan-Pacific Sodium Consortium have achieved. Introducing regulatory scaffolding around sodium reduction targets has been suggested as a proactive approach for the Australian government to adopt in order to increase participation in voluntary measures [54] .
In the Australian political context, bi-partisan support for food reformulation measures that address public health concerns would be appropriate. With or without bi-partisan commitment, or government support, key stakeholders in the Australian food supply such as food manufacturers, distributors and retailers could proactively respond to international leadership and public health concerns. Some food manufacturing companies are already showing significant innovation and progress.
Similarly, direct engagement of public health organisations with industry on developing and delivering on triple-bottom line policies and priorities has merit. The potential for company directors to bear responsibility for the health effects of company products, such as occurred for producers of tobacco products, lead and asbestos, could benefit from engagement with public health experts.
Manufacturers' willingness to dedicate sections of their websites, reports and media content to environmental responsibility could provide a platform to support nutrition responsibility too. Significant research on the inter-linked challenges and opportunities for human and planet health via food production and consumption could be used, and relevant stakeholders across the food system could be engaged, to increase the health of the planet and people [42] .
Study Limitations
This study only included publically available information relevant to salt and nutrition and when invited to provide further information, several company's declined stating it was commercially confidential and many did not reply at all. This means that highly relevant material demonstrating commitment to public health may not have been discoverable. Websites typically include current material and the search may not have located achievements or policies in the past that were relevant in the 2010-2017 period. The content analysis reported themes, however did not objectively assess the validity of claims made by companies. Green washing and corporate irresponsibility by food manufacturers has been identified elsewhere in the literature [42, 44, 55] and further research could reveal the extent to which this was or is occurring in the Australian food manufacturing sector. The findings should be interpreted with this in mind. Finally, whilst this is only a study of Australian food manufacturers, the method could be easily adopted elsewhere and findings are likely to be applicable considering the high levels of salt consumption from processed foods in contemporary world-wide food supply chains [56] .
Conclusions
This study found Australia's food manufacturers, with few exceptions, do not appear to be making significant and comprehensive "positive (nutrition) changes" in relation to salt or healthier food products. More could be done to capitalise on current nutrition activities, mobilise manufacturers and support product reformulation to improve the nutrition profile of processed foods. The Healthy Food Partnership is yet to develop a high-level ambitious strategy and implementation plan to improve and accelerate reformulation progress by 2025 and beyond, in response to the significant and rising levels of diet-related diseases in Australia. Comprehensive salt reduction targets and independent monitoring, combined with strong leadership through the Partnership, increased investment and strategic oversight by the Australian government would help manufacturers to reformulate products and reduce population salt intake.
